Echolocation call structure and intensity were measured from the Malaysian Myotis muricola, which were recorded from the hand-released bat. The Malaysian M. muricola produced typical FM call pattern of the genus Myotis, producing steep, downward frequency-modulated calls. The average PF of calls is 64.39±1.33 (kHz). Discrete PF patterns of two types are found, which consist of 63.39 kHz and 66.15 kHz. The averages of SF and D are 126.07±3.37 kHz and 2.14±0.29 ms, respectively. There are various IPI lengths with average of 42.97±12.68 ms. A pulse consists of two harmonies which consist of the first harmony with wider bandwidth and the second harmony with narrower bandwidth. The PF of the first harmony is higher than that of the second harmony. The typical FM call structure, with two harmonies and wide bandwidth, would be highly related to fast flying and wide screening in the dense forests.
Introduction
Most insectivorous bats depend mainly on echolocation call for orientation in space, for foraging, for obstacle avoidance in the dark, and also for social communication. Structure of echolocation calls varies among bat species. A variety of factors have been shown to influence call structure, including age, sex body size, social group, geographical variation, foraging habitat and forest types (Aldridge and Rautenbach 1987; Norberg and Rayner 1987; Thomas et al. 1987; Fenton 1990; Barclay and Brigham 1991; Obrist 1995; Barclay et al. 1999; Russo and Jones 2003; Estrada et al. 2004; Jones and simmers 2010) .
The mouse-eared bats of the genus Myotis, which are a diverse and widespread, belong to the family Vespertilionidae. Of them, Myotis muricola is a common bat in Southeast Asia, and is particularly abundant at higher elevations. In South Asia, the localities and the colonies are scattered with small populations per colony (Bates et al. 2008) . The structure of bat echolocation calls varies, not only between species (Russo et al. 2007 ), but also within species (Veselka et al. 2015) . In the present study, we examine echolocation call structure of the Malaysian M. muricola. To assess intraspecific variation of echolocation call, we then compared the call structure of the Malaysian M. muricola with that of Vietnamese M. muricola. 
Materials and Methods

Sample collection
We collected a M. muricola individual from the academic forests of University Putra Malaysia (Malaysia) using mist-net (3.5x9 m; Avinet, USA). Echolocation calls were collected at the collection site. After all the experiments, the individual were released back to its natural habitats.
Echolocation call analysis
Total eleven echolocation calls were recorded from the hand-released bat after the capturing using ultrasound bat detector (Batbox griffin, England). The ultrasound bat detector was set to time-expansion mode of 1.5s in time length to slow the echolocation sound signals down ten times, which will be able to bring them into the audible range. The echolocation call-recording using the hand-released is a widely used method in order to get basic biological information such as species identification, movement pattern, and gender identification. The structure of echolocation calls was analyzed using Raven pro version 1.5 software (Cornell Laboratory of Ornithology Natick, NY, USA). From each call structure, we measured the following seven parameters according to Fukui et al. (2004) : (1) start frequency (SF; frequency at the start of the pulse), (2) end frequency (EF; frequency at the end of the pulse, (3) peak frequency (PF; frequency of maximum energy of pulse), (4) bandwidth (BW; difference between maximal and minimal frequencies), (5) duration (D; time between start and end of a pulse, measured the following parameters in Raven pro version 1.5 software), (6) interpulse interval (IPI; beginning of a call to the start of next call) and (7) the number of harmony (NH).
Results and Discussion
All of eleven echolocation calls of the Malaysian M. muricola, which were recorded from the hand-released bat, were similar and could be categorized into FM types (Fig.  1 ). They were typical call pattern of the genus Myotis, producing steep, downward frequency-modulated calls (Fig.  2) . Data of the five parameters of echolocation call structure are shown in (Kingston et al. 1999) . A pulse consists of two harmonies which consist of the first harmony with wider bandwidth and the second harmony with narrower bandwidth (Fig. 2) . The PF of the first harmony is higher than that of the second harmony. The echolocation call parameters of the Malaysian M. muricola are compared with those of Vietnamese M. muricola (Fig. 2, Table 2 ). The Malaysian M. muricola produced echolocation call of the typical FM call structure, with two harmonies and wide bandwidth, which is basically similar to that of M. macrodactylus and M. flavus (Jiang et al. 2010; Luo et al. 2012) , whereas the FM call structure of the Vietnamese M. muricola is comprised of only single harmony (Fig. 2) . Average values of SF and D were higher in the Malaysian M. muricola than the Vietnamese M. muricola. Average values of EF, PF and IPI, however, were lower in the Malaysian M. muricola than the Vietnamese M. muricola (Table 2) .
The typical FM call structure, which is shown in Malaysian M. muricola, has been known to be beneficial for foraging their foods and tracking exact position of targets within complex dense forests and penetrating the dense forest canopy (Briggs and King 1998) (Fig. 3) . Since structure of echolocation call depends on habitat environment like spaces and forest structure (Zhu et al. 2008) , the typical FM call structure, with two harmonies and wide bandwidth, would be highly related to fast flying and wide screening in the dense forests.
